Tapentadol Suppresses Glutamatergic Transmission and Neuronal Firing in Rat Hippocampal CA3 Pyramidal Neurons.
Tapentadol, a centrally acting oral analgesic, activates µ-opioid receptor and inhibits norepinephrine reuptake. Given that glutamate plays a crucial role in mediating pain, this study investigated the influence of tapentadol on spontaneous glutamatergic synaptic transmission and evoked neuronal excitability in rat hippocampal CA3 pyramidal neurons, which has been suggested to be involved in nociceptive perception. We used electrophysiological technique to determine the effect of tapentadol on spontaneous excitatory postsynaptic currents (sEPSC), glutamate-activated currents, and neuronal excitability in CA3 pyramidal neurons in rat hippocampal slices. We also used isolated nerve terminals (synaptosomes) prepared from the rat hippocampus to examine the effect of tapentadol on glutamate release. Whole-cell patch clamp recordings revealed that tapentadol effectively decreased the frequencies of sEPSCs and miniature EPSCs (mEPSCs) without changing their amplitudes in hippocampal CA3 pyramidal neurons. However, glutamate-evoked inward currents were not affected by tapentadol. Further, tapentadol decreased 4-aminopyridine-induced glutamate release from hippocampal synaptosomes, and this effect was prevented by chelating the extracellular Ca2+ ions and blocking the N- and P/Q-type Ca2+ channels. In addition, burst firing induced by 4-aminopyridine and tonic repetitive firing induced by depolarizing pulses were attenuated by tapentadol. We conclude that tapentadol inhibits glutamatergic synaptic transmission, without modifying postsynaptic receptor sensitivity, and that this decline of excitation consequently suppresses neuronal hyperexcitability in the hippocampal CA3 area.